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IN THE ABSTRACT OF THE DISCLOSURE: 

Please amend the abstract as follows: 
ABSTRACT OF THE DISCLOSURE 

Th e pr e sent i nvent i on provonts a Aframe-like luminance difference Js 
prevented from being generated in a portion which surrounds a light transmissive 
region of a pixel in a liguid crystal display device . In a pixel region formed on a 
substrate, a first pixel electrode formed of a light transmissive conductive layer is 
formed in one light transmissive region^ which is formed by partitioning the pixel 
region^ and a second pixel electrode formed of a non-light transmissive conductive 
film is formed on the Qthef ^remaining light reflective region. The first pixel electrode 
is positioned as a lower layer with respect to an insulation film. A hole is formed in 
the insulation film in a region corresponding to the light transmissive region so as to 
expose the first pixel electrode. The second pixel electrode is formed on a light 
reflective region of the insulation film. Light shielding is performed at a portion 
corresponding to a side wall surface of the hole formed in the insulation film. 
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IN THE CLAIMS: 

Please amend claims 1-7 as follows: 

1 . (currently amended) A display device bemg-characterized in that: 

in a pixel region formed on a substrate, a first pixel electrode formed of a light 
transmissive conductive layer is formed in one optical transmissive region A which is 
formed by partitioning the pixel region A and a second pixel electrode formed of a non- 
light transmissive conductive film is formed on the ethef wemainder of the partitioned 
pixel region to form a light reflective region T ; 

the first pixel electrode is positioned as a lower layer with respect to an 
insulation film A and, a hole is formed in the insulation film in a region corresponding 
to the light transmissive region so as to expose the first pixel electrode, and the 
second pixel electrode is formed on a light reflective region of the insulation film T ; 
and 

at least a portion corresponding to a side wall surface of the hole formed in 
the insulation film is shielded from light. 

2. (currently amended) A display device according to claim 1 , wherein the 
first pixel electrode and the second pixel electrode are formed on one of a pair of 
substrates which are arranged to face each other in an opposed manner with liquid 
crystal disposed t herebetween, and-_a light shielding film which is positioned below 
the insulation film is provided to at least the portion corresponding to the side wall 
surface of the hole formed in the insulation film. 

3. (currently amended) A display device according to claim 1 , wherein the 
first pixel electrode and the second pixel electrode are formed on one of a pair of 
substrates which are arranged to face each other in an opposed manner with liquid 
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crystal disposed therebetween, and-^a light shielding film is provided to a portion 
corresponding to a side wall surface of a hole formed in the insulation film of the 
other substrate of the respective substrates. 

4. (currently amended) A display device bem§-characterized in that: 

on one of resp e ct i v e a pair of substrates which are arranged to face each 
other with liquid crystal disposed therebetween, a plurality of juxtaposed gate signal 
lines and a plurality of juxtaposed drain signal lines which cross the respective gate 
signal lines are formed 7 ; 

regions surrounded by these respective signal lines constitute pixel regions, 
and each pixel region includes a switching element A which is operated in response to 
a scanning signal received from tbe-a_gate signal line A and a pixel electrode to which 
a video signal is supplied from tbe-a_drain signal line through the switching elements 

the pixel electrode is constituted of a first pixel electrode formed of a light 
transmissive conductive layer x which is formed in a light transmissive region which 
constitutes one region aftef -resultinq from partitioning the pixel region A and a second 
pixel electrode formed of a non-light transmissive conductive filn\ which is formed in 
a light reflective region which constitutes the othe^ remainder of the pixel region after 
partitioning the pixel regions 

the first pixel electrode is positioned as a lower layer with respect to an 
insulation film, a hole is formed in the insulation film in a region corresponding to the 
light transmissive region so as to expose the first pixel electrode, the second pixel 
electrode is formed in the light reflective region of the insulation film T ; and 

a light shielding film x which is positioned as a layer below the insulation filn\ is 
provided to at least a portion corresponding to a side wall surface of the hole formed 
in the insulation film. 
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5. (currently amended) A display device according to the claim 4, wherein 
the light shielding film is made of a -the same material oqua l to a as the material of 
the gate signal lines. 

6. (currently amended) A display device being-characterized in that: 
on one of r e sp e ct i v e a pair of substrates which are arranged to face each 

other with liquid crystal therebetween, a plurality of juxtaposed gate signal lines and 
a plurality of juxtaposed drain signal lines which cross the respective gate signal 
lines are formed 7 ; 

regions surrounded by the respective signal lines constitute pixel regions, and 
each pixel region includes a switching element which is operated in response to a 
scanning signal received f rom the gate signal line A and a pixel electrode to which a 
video signal is supplied from the-adrain signal line through the switching elements 

the pixel electrode is constituted of a first pixel electrode formed of a non-light 
transmissive conductive layer A which is formed in a light reflective region formed 
surrounding a light transmissive region and a second pixel electrode formed of a 
light transmissive conductive layer which is formed on the light reflective region T ; 

the second pixel electrode is positioned as a lower layer with respect to an 
insulation film, a hole is formed in the insulation film in a region corresponding to the 
light transmissive region so as to expose the second pixel electrode, the first pixel 
electrode is formed in the light reflective region of the insulation film T i 

a light shielding film A which is positioned as a layer below the insulation film A is 
provided to at least a portion corresponding to a side wall surface of the hole formed 
in the insulation film; and T 
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the light shielding film is formed as a layer below the second pixel electrode^ 
and, at the same time, there exists a portion where the light shielding layer is not 
formed at a part of the portion corresponding to the side wall surface of the hole 
formed in the insulation film. 

7. (currently amended) A display device bemg-characterized in that: 
on one of r e sp e ct i v e a pair of substrates which are arranged to face each 
other with liquid crystal therebetween, a plurality of juxtaposed gate signal lines and 
a plurality of juxtaposed drain signal lines which cross the respective gate signal 
lines are formed 7 ; 

regions surrounded by these respective signal lines constitute pixel regions, 
and each pixel region includes a switching element which is operated in response to 
a scanning signal received f rom the-a_gate signal line A and a pixel electrode to which 
a video signal is supplied from the-a_drain signal line through the switching element^ 

the pixel electrode is constituted of a first pixel electrode formed of a non-light 
transmissive conductive layer A which is formed in a light reflective region form e d 
surrounding a light transmissive region and a second pixel electrode formed of a light 
transmissive conductive layer which is formed on the light reflective regions 

the second pixel electrode is positioned as a lower layer with respect to an 
insulation film, a hole is formed in the insulation film in a region corresponding to the 
light transmissive region so as to expose the second pixel electrode, the first pixel 
electrode is formed in the light reflective region of the insulation film T ; 

a light shielding filar, which is positioned as a layer below the insulation film A is 
provided to at least a portion corresponding to a side wall surface of the hole formed 
in the insulation film; and 7 
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the light shielding film is made of a material equal -similar to a-the material of 
the gate signal lines and is formed as a layer below the second pixel electrode,, and, 
at the same time, there exists a portion where the light shielding layer is not formed 
at a part of the portion corresponding to the side wall surface of the hole formed in 
the insulation film, and the -this portion includes a portion which is close to the 
switching element. 
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REMARKS 



The specification has been amended to correct errors of a typographical and 
grammatical nature. Due to the large number of corrections thereto, applicants 
submit herewith a Substitute Specification, along with a marked-up copy of the 
original specification for the Examiner's convenience. Applicants submit that the 
substitute specification includes no new matter. Therefore, entry of the Substitute 
Specification is respectfully requested. 

The abstract has been amended to correct errors of a grammatical nature, 
and the claims have been amended to more clearly describe the features of the 
present invention. 

Applicants also submit herewith, by separate letter, the certified copy of the 
priority document. 

Entry of the preliminary amendments and examination of the application is 
respectfully requested. 

To the extent necessary, applicant's petition for an extension of time under 37 
CFR 1.136. Please charge any shortage in the fees due in connection with the filing 
of this paper, including extension of time fees, to Deposit Account No. 01-2135 
(501 .42963X00) and please credit any excess fees to such deposit account. 



Respectfully submitted, 



Paul J. Sl(wierawski 
Registration No. 32,173 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 




PJS/MK/cee 

Attachment 

(703)312-6600 
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DISPLAY DEVICE 



BACKGROUND OF THE INVENTION 
JUIET.n OF THE INVENTION 



The present invention relates to a liquid crystal display- 
device , andJtiore particularly.to a liquid crystal display device 
which ' ic roforrod to ao - a ^partial transmissive type., fcj^r - ^ ^^^^ 

^ ^^^ ^^f H^u 



-a-* DEacnirT TO H of thf _ _ . . . _ 

.The ^liquid crystal display device ^which is roforrod to 
-fi^ the partial transmissive type is used as a miniaturized liquid 
crystal display device for a mobile telephone or the like. This 
liquid crystal display device^ can make a user ^recognize images 




on a display screen using light made^of »^reflective light of j 
sun (a light reflection mode) or using light" «fja backlight 
incorporated in the liquid crystal display device (a light 
transmissive mode h depending on the oituation j^where the liquid 

} to 

crystal display device is.used. t A ii ft - j 

That is, out of roopootivc ^transparent substrates wfegsfa 
are arranged to face each other in an opposed manner with^liquid 
crystal^therebetween x ~e«i^a liquid-crystal-side surface of one 
transparent substrate, regions which are ^ surfeur^d ei^ by gate 
signal lines which extend in the x direction and are juxtaposed 
in the y direction and drain signal lines which extend in the 
y direction and are juxtaposed in. the x direction constitute 




pixel regions. In each pixel region, ^a switching element^which 
is driven by supplying a scanning signal from one gate signal 




line^andja pixel electrode to which a video signal is supplied 
from one drain signal line through the switching element 



The pixel electrode is formed of a light transmissive 
conductive layer made of ITO (Indium-Tin-Oxide) , for example, 
in one region defined i+i^the pixel region^ and^is formed of a 



non-light transmissive conductive layer*such as a metal layer 




made of Al or the like^in the other region defined iii ^the pixel 
region. 




between the pixel electrode and a counter electrode^which is 
formed in common with roopcot to- respective pixel regions and 
is formed of a light transmissive conductive layer on a 
liquiri-crystal-side surface of the other transparent substrate, 




jyliquid crystal within the pixel region is activated in 



response t 



c 




In this, case, a portion^m which the light transmissive 



pixel electrpde ig formed is used as a light transmissive region 



ctroae is 

and a portion^in which the non-light transmissive pixel electrode 
is formed is used as a light reflective region, 

_CAs JU^V>J c^yjbj Xx^fi^ Xurr^L 3^u^\ ±* °^ - 

Further, in^such a constitution, irfc — hao toee> n^ known 



technique 



^ the pixel electrode formed of the light 



transmissive conductive layer is arranged below an insulation 




film, a hole is formed in m^insulation film in a region 
corresponding to the light transmissive region so as to expose 
the pixel electrode formed of the light transmissive conductive 
layer, and -fciFe/y pixel electrode formed of the non-light 
transmissive conductive film is formed in a region above the 




insulation film and onoluding j the light transmissive region, 
that is,^the light reflective region. 




Here, the reason tffca tl the hole is formed in the region 
corresponding to the light transmissive region of the insulation 
film is to make a^Length of an optical path of light which passes^ 
the incidc erf liquid crystal in the light transmissive region 
substantially equal to a^length of an optical path of light which 




trancmicci 



passes^the _liu1<!1^ ul liquid crystal in the 1 i ght ^t rarismissivo 

\ 

region.. 



SUMMARY OF THE INVENTION 
However, with respect to the liquid crystal display device 
having such a constitution, it has been^und that a frame-like 
luminance difference is generated is=s^periphery of the hole 
formed in the insulation film (light transmissive region) at 



the time of (ydisplaylfcfc * / 

Mi 



As a result of ^teej extensive study of /causes of such a 
phenomenon, it has been founded: that^ since a steep stepped 
portion is formed at a portion corresponding to a side wall surface 



of the hole formed in the insulation film, fefeg^disturbance of 
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CI 




the orientation of the liquid crystal is liable to be easily 
generated^ whereby, at the time of ponf tuiiimirrg^a black display 
in the light transmissive mode, for example, fefaejcomplete black 
display cannot be obtained in such a portion^thus giving rise 
to the above-mentioned drawback. 

The present invention has been made in view of such 
circumstances* and it is an object of the present invention to 
provide a liquid crystal display device^which edfi^prevent the 
generation of t i h c/ ^r ante -like luminance difference in a portion 
which surrounds flight transmissive region. a 



- To bri e fer oisplain th e^summary of typical^ inv e nt ii a nc amortg 
invention| disclosed in this specification / thcry qji c ^as follows . 
Means 1. 

In a liquid crystal display device according to the present 
invention, for example, in a pixel region formed on a substrate, 
a first pixel electrode formed of a light transmissive conductive 
layer is formed in one optical transmissive region^which is formed 
by partitioning the pixel region^ and a second pixel electrode 
formed of a non-light transmissive conductive film is formed 
on the ciU'wr flight' reflective region. 

The first pixel electrode is positioned as a lower layer 
with respect to an insulation filmland, at the same time, a hole 
is formed in the insulation film in a region corresponding to 
the light transmissive region so as to expose the first pixel 
electrode, and tdxe^second pixel electrode is formed on a light 
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reflective region of the insulation film, and 




^at least a portion corresponding to a side wall surface 
of the hole formed in the insulation film is shielded from light . 
Means 2. 

The liquid crystal display device according to the present 
invention is, for example, on the premise of the constitution 
of means 1, characterized in that on one of a pair of substrates 
which are arranged to face each other in an opposed manner with 



liquid crystal ^therebetween, the first pixel electrode and the 
second pixel electrode are f ormed^and, at the same time, a light 
shielding filmjwhich is positioned below the insulation film 
is provided to at least the portion corresponding to the side 
wall surface of the hole formed in the insulation film. 
Means 3. 

The liquid crystal display device according to the present 
invention is, for example, on the premise of the constitution 
of means 1, characterized in that on one of a pair of substrates 
which are arranged to face each other in an opposed manner with 
liquid crystalj[therebetween, the first pixel electrode and the 
second pixel electrode are formed^and, at the same time, a light 
shielding film is provided to a portion corresponding to a side 
wall surface of a hole formed in the insulation film of the other 
substrate of the respective substrates. 
Means 4 . 



The liquid crystal display device according to the present 
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invention is, for example, characterized in that on one of ^ 
respective substrates which are arranged to face each other with 
liquid crystal ^therebetween, a plurality of juxtaposed gate 
signal lines and a plurality of juxtaposed drain signal lines 
which cross the respective gate signal lines are formed, 




^regions surrounded by these respective signal lines 
constitute pixel regions, and each pixel region includes a 
switching element which is operated in response to a scanning 



xcmna 



signal^f rom the gate signal line and a pixel electrode to which 
a video signal is supplied from the drain signal line through 
the switching element, 







^ the pixel electrode is constituted of a first pixel 
electrode f ormed of a light transmissive conductive layer formed 
in a light transmissive region which constitutes one region^ 
partitioning the pixel region and a second pixel electrode formed 
of a non-light transmissive conductive film. which is formed of 
a light ref lective^region which constitutes the othe-r ^region 
after partitioning the pixel region, 



r 

^the first pixel electrode is positioned as a lower layer 
with respect to an insulation film, a hole is formed in the 
insulation film in a region corresponding to the light 
transmissive region so as to expose the first pixel electrode, 
the second pixel electrode is formed in the light reflective 
region of the insulation film, and 




a light shielding f ilm^which is positioned as a layer below 
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the insulation film ^ is provided to at least a portion 
corresponding to a side wall surface of the hole formed in the 
insulation film.. 
Means 5. 

The liquid crystal display device according to the present 
invention is, for example, on the premise of the constitution 
of means 4, characterized in that the light shielding film is 
made of a material oqual^ to ^material of the gate signal lines. 
Means 6. 

The liquid crystal display device according to the present 
invention is, for example, characterized in that on one of ^ 
respective substrates which are arranged to face each other with 
liquid crystal ^therebetween, a plurality of juxtaposed gate 
signal lines and a plurality of juxtaposed drain signal lines 
which cross the respective gate signal lines are formed, 



regions surrounded by these respective signal lines 
constitute pixel regions, and each pixel region includes a 
switching element which is operated in response to a scanning 
signalj^f rom the gate signal line and a pixel electrode to which 
a video signal is supplied from the drain signal line through 
the switching element, 





the pixel electrode is constituted of a first pixel 



electrode formed of a non-light transmissive conductive layer^ 

which is formed in a light reflective region fi i 1 surrounding 

a light transmissive region^and a second pixel electrode formed 
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of a light transmissive conductive layer which is formed on the 
light reflective region, 

^ the second pixel electrode is positioned as a lower layer 
with respect to an insulation film, a hole is formed in the 
insulation film in a region corresponding to the light 
transmissive region so as to expose the second pixel electrode, 
the first pixel electrode is formed in the light reflective region 
of the insulation film, ^ . 



^-a light shielding f ilm^which is positioned as a layer below 
the insulation film^ is provided to at least a portion 
corresponding to a side wall surface of the hole formed in the 
insulation film and, 




the light shielding film is formed as a layer below the 
second pixel electrode^and, at the same time, there exists a 
portion where the light shielding layer is not formed at a part 
of the portion corresponding to the side wall surface of the 
hole formed in the insulation film. 
Means 7 . 

The liquid crystal display device according to the present 
invention is, for example, characterized in that on one of^~ 
respective substrates which are arranged to face each other with 



lbstrat 



liquid crystal^therebetween, a plurality of juxtaposed gate 
signal lines and a plurality of juxtaposed drain signal lines 
which cross the respective gate signal lines are formed, 



^-regions surrounded by these respective signal lines 
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constitute pixel regions, and each pixel region includes a 
switching element which is operated in response to a scanning 
signalj^f rom the gate signal line and a pixel electrode to which 
a video signal is supplied from the drain signal line through 
the switching element , 

the pixel electrode is constituted of a first pixel 
electrode formed of a non-light transmissive conductive layer 
which is formed in a light reflective region formed surrounding 
a light transmissive region and a second pixel electrode formed 
of a light transmissive conductive layer which is formed on the 
light reflective region,-^—} 

^the second pixel electrode is positioned as a lower layer 
with respect to an insulation film, a hole is formed in the 
insulation film in a region corresponding to the light 
transmissive region so as to expose the second pixel electrode, 
the first pixel electrode is formed in the light reflective region 
of the insulation film, 



en ight shielding film which is positioned as a layer below 
the insulation film is provided to at least a portion 
corresponding to a side wall surface of the hole formed in the 
insulation film and, 






the light shielding film is made of a material ityiwajl to 
^material of the gate signal lines and is formed as a layer 
below the second pixel electrode^and, at the same time, there 
exists a portion where the light shielding layer is not formed 
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at a part of the portion corresponding to the side wall surface 
of the hole formed in the insulation film and the portion includes 
a portion which is close to the switching element. 

It is needless to say that the present invention is not 
limited to the above-mentioned^ oonatitutiwi and /various 
modifications can be made without departing from the technical 
concept of the present invention. 



^CyF Brief Description of the Several Steews ul Lliu Drawings 

Fig. 1 is a^plan view showing one embodiment of a pixel 
of a liquid crystal display device according to the present 
invention. 

Fig. 2 is a cross-sectional view taken along a line II-II 

j iL^^i^ 

Fig. 3 is a cross-sectional viuu ^fon explaining an 

advantageous effect of the present invention. 

Fig. 4 is a^plan view showing another embodiment of ^*?e A 
pixel of the liquid crystal display device according to the 
present invention . 

Fig. 5 is a^plan view showing another embodiment of fcte^ 
pixel of the liquid crystal display device according to the 
present invention. 




Fig . 6 is a cross-sectionalj^i^showing another embodiment 
of fctej^pixel of the liquid crystal display device according to 
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the present invention. 



j^^Cj^HDetailed Description of the Invention 



Hereinafter, ^embodiments of the liquid crystal display 



device according to the present invention explained in 

conjunction with the drawings. 
Embodiment 1 . 

Fig. 1 is a plan view showing one embodiment of the 
constitution of a pixel of a liquid crystal display device 
according to the present invention. Further, Fig. 2 is a 
cross-sectional view taken along a line II-II in Fig. 1. 

Pixels^ir^^hese drawings are formed within regions which 
are curroundoc^ by gate signal lines GL^which extend in the x 
direction and are juxtaposed in the y direction i i M M i d w irTj ^ 
and fefee drain signal lines DL^which extend in the y direction 

c 

and are juxtaposed in the x direction (pixel regions) in the 



First, the above-mentioned gate signal lines GL are formed 
on the liquid-crystal-side surface of the transparent substrate 
SUB1. The gate signal line GL has a portion which is extended 
slightly to the pixel region side and this extended portion forms 



~» *—» —» » ' -—■ ' -■— w» -w - «■ --- » ♦ ~t— — -f - » W — w* «■ - v» — A «- Jt ^ 



a gate electrode GT of a thin film transistor TFT & wta±^te will 



be explained^later . This gate signal line GL and the gate 
electrode GT are made of, for example, aluminum (Al) or an alloy 



thereof and i^anodized film formed by anodizing the surface of 
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the aluminum or alloy. 

Further, a capacitive signal line CL^ extending in the x 
direction in the drawing^is formed in the pixel regionjand this 
capacitive signal line CL is arranged in the vicinity of the 
gate signal line GL^which is positioned, for example, in the 
upper portion of the drawing. This capacitive signal line CL 
has a portion which extends comparatively largely to the center 
side of the pixel regionjand the extended portion forms an 
electrode CTl^ which constitutes one^of the capacitive element| 
CstgvWhich will be explained later. This capacitive signal line 
CL and the electrode CT1 are formed, for example, in the same^ 
step as^the above-mentioned gate signal line GL^and the materials 
thereof are also made of aluminum (Al) or an alloy thereof and 
an anodized film formed by anodizing a surface of the material. 

Further, although the pixel according to this embodiment 
is configured such that, for example, a light transmissive region 
LTA is formed in an approximate cent^)f the region and a light 
reflective region LRA is formed ^ surroundi^ the light 
transmissive region LTA, in this embodiment, a light shielding 
layer 3^^having a given width is formed at a por-Ui u u^ corresponding 
to a boundary portion between the light transmissive region LTA 
and the light reflective region LRA. This light shielding layer 
is formed in the samej^step as^the above-mentioned gate signal 
line GL , for example, and the material of the light shielding 



layer ES^is aluminum (Al) or an alloy thereof , wherein no anodized 
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film is formed on a surface of flight shielding layer^S5£. This 
is because ±AmL the light shielding layer^fe^L is formed in an 
island shape independently in the pixel region* and. hence, it 
is difficult to anodize the light shielding layei^ESii. However, 
it is not a drawback for the light shielding layer^fiELu that no 
anodized film is formed on the surface of the light shielding 
layerjySKL. The functions of tte^light shielding layer will be 
explained in^detail later. 

Alight transmissive conductive layer made of, for example, 
ITO ( Indium Tin Oxide) , ITZO (Indium Tin Zinc Oxide) , IZO (Indium 
Zinc Oxide) , Sn0 2 (Tin Oxide) , In 2 03 (Indium Oxide) or the like 
is formed in approximately half of the pixel region at the 
thin film transistor TFT side. As will be clearly understood 
from %fee^ explanation which will be -mea^e ^ later , the light 
transmissive conductive layer is formed such that the light 
transmissive conductive layer coyers the light transmissive 
region LTA ejft OTigh for playing a rQlV ^of a pixel electrode PX 
(T) in the light transmissive region LTA. 

Further, for example, simultaneously with the formation 
of the light transmissive conductive layer,* ^fee/ light 
transmissive conductive layer is also formed on an upper surface 
of an electrode CT1 of the capacitive element Cstg^and this light 
transmissive conductive layer constitutes another electrode CT2 
of the capacitive element Cstg. In this case, between these 
electrodes CT1 and CT2, j^an anodized film/^on a surface of the 

K 
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electrode CT1 ic infe^ijpu ' auU ^and the anodized film constitutes 
one of dielectric films of the capacitive element Cstg. 

Further, a sequential laminated body formed of a gate 
insulation film GI and a semiconductor layer AS^ which is made 
of amorphous Si<is formed such that the sequential laminated 
body^ ^ Hi. isles over the gate electrode GT. The gate electrode 
GT, the gate insulation film GI and the semiconductor layer AS 
are members which constitute a thin film transistor TFT. That 
is, by forming a drain electrode and a source electrode on the 
semiconductor layer AS, a MIS (Metal Insulator Semiconductor) 
transistor having a so-called inversely staggered structure is 
formed. 

Further, the sequential laminated body formed of the gate 
insulation film GI and the semiconductor layer AS extends over 
the whole area of the region in which the drain signal line DL 
whirl ) will bo mentioned lator is formed. Accordingly, in the 
formation of the drain signal line DL, the drain signal line 
DL is formed on a portion having no stepped portion. This can 
prevent the occurrence of a broken step in the drain signal line 
DL^ which may be caused by the stepped portion. 

Further, in a portion where a conductive state is 
established between the light transmissive conductive layer 
constituting the pixel electrode PX (T) in the light transmissive 
region LTA and the light transmissive conductive layer 
constituting the electrode CT2 of the capacitive element Cstg, 
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a sequential laminated body formed of a gate insulation film 
GI' and a semiconductor layer AS' is formed^ and the 
above-mentioned conductive state is established through a hole 
formed in the sequential laminated body. In this case, the 
conductive state is, for example, established by a conductive 
layer SD^ which is made of ^a matorial u quul Lu a material ^/the 
drain signal line DL at the time of forming the drain signal 
line DL^ which will be formed ^5^a following step, for example. 
The reason that the conductive state is established between the 
light transmissive conductive layer constituting the pixel 
electrode PX (T) and the light transmissive conductive layer 
constituting the electrode CT1 of the capacitive element Cstg 
using such a comparatively complicated| p<»n5titutiian is to relax 
the stress generated due to the relationship with materials 
constituting the electrode CT1 of the capacitive element Cstg 
or the like. 

Here, the gate insulation film GI' and the semiconductor 
layer AS' are formed simultaneously with the formation of the 
gate insulation film GI and the semiconductor layer AS%in the 
region where the thin film transistor TFT is formed, for example . 

Then, the drain signal lines DLj which extend in the y 
direction and are juxtaposed in the x direction in the drawing^ 
are formed. As mentioned above, these drain signal lines DL 
are formed on the sequential laminated bodies of the gate 
insulation films GI and the semiconductor layers AS^and^hence, 
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the drain signal lines DL can be f ormec ^Qbvi»t>in ^ the possibility 
of occurrence of broken steps at stepped portions because of 
the flatness of the sequential laminated bodies. 

— -Ffrrthe^ T- j^sn extended portion-which extends to a position 

X ; 

above the semiconductor layer AS^is formed at a portion of the 
drain signal line DL^and this extended portion is configured 
to form the drain electrodes SD1 of the thin film transistor 
TFT 



Further, along with the formation of the drain signal line 
DL, the source electrode SD2 is formed in a spaced-apart manner 
from the drain electrode SD1 by a length corresponding to a channel 
length of the thin film transistor TFT. The source electrode 
SD2 has an extended portion which extends to a position above 
the pixel electrode PX (T) . This extended portion is« also serve? 
for fehc ^connection with the pixel electrode PX (R)j as will be 
explained later. 

furthor r Is described previously, during the formatio: 



<£2 



nation 



of the drain signal lines DL, the conductive layer SDjfor 
establishing the conductive state between the light transmissive 
conductive layer constituting the pixel electrode PX (T) in the 
light transmissive region LTA and the light transmissive 
conductive layer constituting the electrode CT2 of the capacitive 
element Cstg ic formed . 

Then, on a surface of the transparent substrate SUB1 having 
such a constitution, an inorganic protective film PASl^which 
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constitutes one of the protective films PASjis formed using a 
silicon nitride film or the like, for example . In this inorganic 
protective film PAS1, in the vicinity of the thin film transistor 
TFT, a hole CHI which is^ scrvcd for onouring.. a contact with the 



pixel electrode PX (R) w hi'u-fy will be explained latenand an opening 
portion HLl which is^oorvod for n*irpn r H"ng the light transmissive 
region LTA are formed. 

Further, on a surface of the inorganic protective film 
PAS1, an organic protective film PAS2 is formed using a material 
such as resin or the like, for example. The above-mentioned 
inorganic protective film PAS1 and this organic protective film 
PAS2 collectively constitute a protective film PAS for mainly 
obviating £ direct contact between the thin film transistor TFT 
and the liquid crystal. This v i jJLuii is provided for 

decreasing the dielectric constant of the protective film PAS 
as a whole. 

In the organic protective film PAS2, at a portion thereof 
where the hole CHI is formed in the inorganic protective film 
PAS1, a hole CH2^which is smaller than the hole CHI and shares 
the same central axis with the hole CHI io fo r med . Further, 
in the organic protective film PAS 2 , at a portion where the opening 
portion HLl is f ormed^^in^ i nor 9 an i c protective film PAS1, 
an opening portion HL2^which is smaller than the opening portion 
HLl and shares the same central axis with opening portion HLl 



00 



00 



Here, the opening portion HL2 formed in the organic 
protective film PAS 2 constitutes the light transmissive region 
LTA in the pixel region and the pixel electrode PX (T)^ which 
is exposed through the opening portion HL2^f unctions as the pixel 
region PX in the light transmissive region LTA. 

Further, the reason why the opening portion HL2 is formed 
in the region corresponding to the light transmissive region 

m 

LTA of the organic protective film PAS 2 is to make a-^length of 
an optical path of light passing through the liquid crystal in 

ik 

the light transmissive region LTA and ^/length of an optical 
path of light passing through the liquid crystal in the light 
reflective region LRA substantially equal. 

Further, on a surface of the organic protective film PAS 2 , 
that is, on the region corresponding to the light reflective 
region LRA, the pixel electrode PX (R)^ which also functions as 
a reflectory is formed. The pixel electrode PX (R) is made of, 
for example, Al, an alloy thereof or a laminated body including 
Al or the alloy. In any case, the pixel electrode PX (R) is 
made of a material having a favorable reflective efficiency 
(reflectance) , while^when the pixel electrode PX (R) is formed 
in the laminated body, the pixel electrode PX (R) constitutes 
a top layer of the laminated body. 

Further, the pixel electrode PX (R) is connected to the 
source electrode SD2 of the thin film transistor TFT through 
the hole CH2 formed in the protective film PAS 2 and is configured 
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to function as an electrode having the protective films PAS1, 
PAS 2 as dielectric films between the pixel electrode PX (R) and 
the electrode CT2 in the region where the capacitive elements 
are formed. Accordingly , the capacitive element Cstg having 
a two-stage constitution is formed between the capacitive signal 
line CL and the pixel electrode PX (R)^andjhence, although the 
occupied region of the pixel electrode PX (R) is small, the pixel 
electrode PX (R) can obtain a large capacity. 

Further, on a surface of the transparent substrate SUB1 
having such a constitution, an orientation film is formed^ and 
this orientation film determines the initial orientation of 



molecules of the liquid crystal wforarrrh|is brought into direct 
contact with the liquid crystal. 

In the liquid crystal display device having such a 
constitution, the light shielding layer ILI is formed, as shown 
in Fig. 1, on the boundary portion between the light transmissive 
region LTA and the light reflective region LRA. 



The light transmissive region LTA is constituted of a 



film PAS and the light reflective region LRA is constituted of 
a portion where the protective film PAS is formed. Accordingly, 
the boundary portion of the light transmissive region LTA and 
the light reflective region LRA corresponds to the side wall 
surface of the opening portion of the protective film PAS^and 
hence, the orientation of the liquid crystal is not sufficiently 




portion where an opening 



is formed in the protective 
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pui ' -Coiiiuc d ^in this boundary portion. This is because it is 
dif f icultj^to perform the rubbing treatment of the orientation 
film with accuracy. . 

Accordingly, when fefee^black display is pg g^oaaB&e^ i n the 



light transmissive region LTA, ike/complete black display is 





> 




recognized by^naked eyetf. In view of the above, the light 
shielding layer ILI is formed on this portion for overcoming 
the above-mentioned drawback. 

Fig. 3 is a view showing a cross section at the boundary 
portion of the light transmissive region LTA and the light 
reflective region LRA. An orientation film ORIlj which is 
arranged to be in contact with the liquid crystalj cannot receive 
the appropriate rubbing treatment on the side wall surface of 
the opening portion HL2 formed in the organic protective film 
PAS 2 and the bottom surface in the vicinity of the side wall 
surface. Accordingly, the liquid crystal (shown as A in the 
drawing) in this portion cannot exhibit the proper behaviortandj 
hence, for example, when fefee^black display is^pern Sopped in the 
light transmissive region LTA, %*5e^complete black display cannot 



be obtained^' 



Accordingly, the light shielding layer ILI is formed on 
the portion where fefae proper rubbing treatment cannot be 
performed. In the mnnniuf nr I 11 in i inj steps of^the liquid crystal 
display device, it is difficult to form the light shielding layer 
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only on the region where the appropriate rubbing treatment cannot 
be performed. In the cross-sectional view shown in Fig. 3, 



considering the displacement of the position in themanutaoturiE frg 
stagiG of the liquid crystal display device, an end portion of 
the opening portion HL2 of the organic protective film PAS 2 is 
arranged on the light shielding layer ILL The light shielding 



layer ILI is formed such that the light shielding layer ILI otridos 
over the light reflective region LRA and the light transmissive 
region LTA^and^hence , it is possible to ensure 1s4ss light shielding 
in the region where the appropriate rubbing treatment cannot 
be performed. Further, in the liquid crystal display device 
shown in Fig. 3, since the protective film PAS 2 is formed over 
the light shielding layer ILI, the light shielding region can 
be narrowed. Accordingly, the luminance of a display screen 
in a light transmissive mode^as well as in a light reflective 
mode^ can be enhanced. 

BS^^ Fig. 3 also shows the transparent substrate SUB2 
which is arranged over the transparent substrate SUB1. with the 



film OC, a counter electrode CT and an orientation film 0RI2 
are formed on a liquid crystal side surface of the transparent 
substrate SUB2 . 

Further, in this embodiment, the light shielding layer 
ILI is constituted such that the light shielding layer ILI is 
not formed in the vicinity of the thin film transistor TFT. 
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The reason why this constitution is adopted is that, first, 
by forming the portion where the light shielding layer ILI is 
not formed on the boundary portion between the light transmissive 



region LTA and the light reflective region LRA, the region^ in 
which the pixel electrode PX (T) formed of the light transmissive 
conductive layer does not ^otridc over the light shielding layer 
ILI ion ftgaaaBB»d. The pixel electrode PX (T) has characteristics^ 
that the pixel electrode PX (T) is easily broken at a stepped 
portion. This constitution can prevent the electrical 
disconnection between the pixel electrode PX (T) formed in the 
light transmissive region LTA and the source electrode SD2 of 
the thin film transistor TFTxwhich is caused by the broken step. 

Further, another reason thal^ the portion where the light 
shielding layer ILI is not formed is arranged particularly close 
to the thin film transistor TFT is to mnfrr ^the light shielding 
layer ILI and the gate electrode GT of the thin film transistor 
TFT further jamm i >■ 1 apart^each other eventually so as to obviate 
fefee- ^electrical connection between them. 
Embodiment 2 . 

Fig. 4 is a plan view showing another embodiment of the 
pixel of the liquid crystal display device according to the 
present invention ^and oom?n ffpi n mrts to^Fig. 1. 

The constitution which makes this embodiment different 
from the embodiment shown in Fig. 1 lies in^hat the light shielding 
layer ILI is formed not only in the vicinity of the thin 
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film transistor TFT within the boundary portion between the light 
transmissive region LTA and the light reflective region LRA, 
but also in other portions within such a boundary portion, for 
example, in the vicinity of the capacitive element Cstg. 

This constitution is provided for eliminating^with high 



probability. the drawback thatfche pixel electrode PX (T)wk* 
is formed by stridin g ovur jthe light shielding layer ILI^is broken 



at the stepped portion of the light shielding layer ILI. 
Embodiment 3 . 

Fig. 5 is a plan view showing another embodiment of ^ 
pixel of the liquid crystal display device according to the 
present invention anc^ ouj-iuupuiids" toj^Fig. 1. 

The constitution which makes this embodiment different 
from the embodiment shown in Fig. 1 lies in^that the light shielding 
layer ILI is formed continuously along the whole area of the 
boundary portion between the light transmissive region LTA and 
the light reflective region LRA. 




This embodiment is based on the understanding that^Jff the 
drawback which is generated hj Lh i , lUllL L ituti - on - fchat ^ the pixel 




electrode PX (T) is f o r m e d ^ c t as as &r n g over the light shielding 
layer ILI can be eliminated by any means, it is unnecessary for 
the boundary portion between the light transmissive region LTA 
and the light reflective region LRA to have a portion where the 
light shielding layer is not formed inn po r t i '~ m nf 1 he j|bound i try 
Here, as the means for eliminating such a drawback, for 
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example, by forming the light shielding layer ILI above the pixel 
electrode PX (T) , there is no fear that the pixel electrode PX 
(T) s^broken at the stepped portion^andj hence , in this case, 
the light shielding layer ILI can be formed continuously along 
the whole boundary portion between the light transmissive region 
LTA and the light reflective region LRA. 
Embodiment 4 . 

Fig. 6 is a conotitutional view showing another embodiment 
of ttfa^ pixel of the liquid crystal display device according to 





the present invention and ^eexrr^ipnnflrr toj^Fig. 3. 



The constitution which makes this embodiment different 
from the embodiment shown in Fig . 3 lies in^that the light shielding 
film ILI extends over the light reflective region LRA. In other 
words, the light shielding film ILI is formed such that the light 
shielding film ILI extends outwardly from the light transmissive 
region LTA. 

This embodiment is made based on the understanding that 
the extended portion forms a portion of the light reflective 
region LRA^and^hence, the extended portion j^iite* no influence 
on the display. 
Embodiment 5 . 



Although the light shielding layer ILI is formed 




^ 

on the transparent substrate SUB1 side injthe above-mentioned 



embodiments, the present invention is not limited 
to such a constitution. That is, it is also possible to h*ve ^ 
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■tetee-substantially^same advantageous effects by forming the light 
shielding layer ILI on the corresponding portion of the 
transparent substrate SUB2 side. 
Embodiment 6 . 




•Furthe r Tn ithe above-mentioned rocpooti^ire embodiments, 
the light transmissive region LTA is positioned at the center 
of the pixel region and the light reflective region LRA is formed 
iaa^the periphery of the light transmissive region LTA. However, 
it is needless to say that, for example, QTTQrii uriiffiflj* using an 
imaginary line which extends in the x direction in the drawing 
as a boundary, j,the light reflective region LRA is formed above 
the boundary and the light transmissive region LTA is formed 
below the boundary, the present invention is applicable to the 
boundary portion of the light reflective region LRA and the light 
transmissive region LTA. 

As can be clearly understood f rom the.f oregoing explanation, * 
the liquid crystal display device according to the present 
invention, uun [.nj iiM'mri.^the occurrence of tofo-ft frame- like luminance 



region^ 



ice in tl 



difference in ^he portion which surrounds the light transmissive 



